Abstract: Using information from published articles, databases, and recent samples from the Brazilian coastal zone, a list of parasites of haemulid (grunts) fish known from the Neotropical and Nearctic regions was structured. A total of 231 species of parasites were listed totaling 775 records involving 48 hosts, distributed in 86 localities of the American Continent. Records were listed with information on hosts, habitat, distribution and new findings; a host-parasite list is also included herein.
INTRODUCTION
The new world (Americas) has an extraordinary biological richness, with several recognized biodiversity hotspots, adding up to 40% of the total plant and animal species on the planet (Heywood 1995; Luque and Poulin 2007) . With the influence of both the Atlantic and Pacific oceans, this continent is divided into two ecozones, the Nearctic and Neotropical regions where concentrate a high number of fish species, including the Perciformes, the most diversified of all fish orders and the largest of vertebrates (Nelson 2006) .
The family Haemulidae is one of the most conspicuous groups among the perciformes, represented by 150 species distributed in 17 genera distributed worldwide (Froese and Pauly 2014) . Haemulids or grunts are found along the Atlantic, Indian, and Pacific oceans. In the Neotropical and Nearctic regions they are found near the rocky shores in marine environments, but some are brackish water and a few occur in freshwater (Nelson 2006; Froese and Pauly 2014) .
An effective survey of parasites can contribute significantly to the understanding of global biodiversity, contributing as a paradigm for a number of factors that unites ecology, systematics, evolution, biogeography, and a number of biological patterns (Brooks and Hoberg 2000) .
In the American Continent the first record of parasites in haemulid fish date of the beginning of the twentieth century performed by Linton (1910) and the more recent published by Cohen et al. (2013) , however most records are very dispersed in the literature.
Rio de Janeiro, Brazil (MNRJ). The specific name of the host species follows Froese and Pauly (2014) . The species of fish in the host-parasite list are arranged according to the higher level classification of Nelson (2006) .
The parasite species names were updated in agreement with the recent literature, but inclusion in the parasite or host lists does not necessarily imply that authors agree with their validity.
RESULTS
In this list we recorded a total of 231 species of metazoan parasites, distributed in 188 nominal species and 43 undetermined species (Table 1 ) associated with 48 species of grunts in 86 localities of the American Continent (75 in Neotropics and 11 in Nearctics), totaling 775 records in haemulid fish, 747 of these were obtained from the literature and 24 are new recorded, being five species of parasites recorded by the first time in South America. The Atlantic Ocean showed the major number of parasites recorded in relation the Pacific Ocean (149 versus 70) and 12 species of parasites are found in both oceans (Table 2) . Brazil is the country with the largest number of recorded parasite, with 64 species (Table 3) .
The highest number of taxonomic group species was observed for Digenea with 97 species recorded, which represents 42%, followed by Monogenea (17%); Copepoda (15%); Nematoda (8.7%); Cestoda (6.6%); Isopoda (4.7%); Acanthocephala (4.4%); Annelida (0.8%); Aspidogastrea (0.4%); and Branchiura (0.4%), of the total number.
We listed a total of 146 articles published in 104 years of study (1910 to 2014) 
Central America
North America Haemulon steindachneri and Orthopristis ruber, encysted in the mesentery, Brazil (Rio de Janeiro) Luque et al. 1996a, b Procamallanus (Spirocamallanus) caballeroi Bashirullah, 1977 Haemulon chrysargyreum, intestine, Venezuela (Gulf of Cariaco) (Bashirullah 1977) .
Procamallanus (Spirocamallanus) cumanensis (Bashirullah, 1977) Orthopristis ruber, intestine, Venezuela (Gulf of Cariaco) (Centeno et al. 2002) .
Family Philometridae Baylis & Daubney, 1926 Philometra lateolabracis Yamaguti, 1935 Haemulon plumierii, gonads, Brazil (Fortaleza) (Crisp and Klein 1973) .
Family Rhabdochonidae (Travassos, Artigas & Pereira, 1928) Johnstonmawsonia sp.
Haemulopsis leuciscus, intestine, Mexico (Bay of Chamela) (Pérez-Ponce de ). Martin & Zam, 1967 Haemulopsis leuciscus, intestine, Mexico (Jalisco) (Gonza- Pseudotobothrium dipsacum (Linton, 1897) Haemulon plumierii, body cavity, Brazil (Pernambuco) (Palm 1997) .
Vasorhabdochona cablei
Family Tetraphyllidae (incertae sedis)
Scolex sp.
Haemulon steindachneri and Orthopristis ruber, intestine, Brazil (Rio de Janeiro) Luque et al. 1996a, b) .
Tetraphyllidae gen. sp.
Microlepidotus brevipinnis, intestine and stomach, Mexico (Bay of Chamela) (Pérez-Ponce de .
Order Trypanorhyncha Diesing, 1863
Family Lacistorhynchidae Guiart, 1937
Callitretarhynchus gracilis (Rudolphi, 1819) Haemulon aurolineatum, body cavity and musculature, Brazil (Pernambuco) (Palm 1997) .
Callitetrarhynchus sp. (plerocercoid larvae)
Conodon nobilis, body cavity, Brazil (Rio de Janeiro) (NHR) (CHIOC-37934).
Family Otobotrhiidae Dollfus, 1942 Otobothrium crenacolle Linton, 1890 Orthopristis chrysoptera, intestine, United States of America (North Carolina) (Dollfus 1942) .
Family Pterobothriidae Pintner, 1931
Pterobothrium heteracanthum Diesing, 1850
Haemulon plumierii, intestine, United States of America (New York) (Dollfus 1942 ). Campbell & Beveridge, 1996 Haemulon aurolineatum, undetermined site of infestation, Brazil (undetermined locality) (Campbell and Beveridge 1996) .
Pterobothrium kingstoni
Pterobothrium lintoni (MacCallum, 1916) Orthopristis chrysoptera, intestine, United States of America (North Carolina) (Dollfus 1942) .
Pterobothrium sp. (plerocercoid larvae)
Conodon nobilis, body cavity, Brazil (Rio de Janeiro) (NHR) (CHIOC-37949).
Family Tentaculariidae Poche, 1926
Nybelinia bisulcata Linton, 1889 Orthopristis chrysoptera, intestine, United States of America (North Carolina) (Dollfus 1942) .
Nybelinia cf. lingualis Cuvier, 1817
Haemulon plumierii, intestine, Brazil (Pernambuco) (Palm 1997) . Dollfus, 1960 Haemulon plumierii, intestine, Brazil (Pernambuco) (Palm 1997) .
Nybelinia senegalensis

Class Monogenea Van Beneden, 1858
Order Capsalidea Lebedev, 1988 Family Capsalidae Baird, 1853
Benedenia sp. Isacia conceptionis, gills, Peru (North Coast) (Escalante et al. 1982) . Sepúlveda, González & Oliva, 2014 Anisotremus scapularis, pharyngeal plates, Chile (Antofogasta) (Sepúlveda et al. 2014) .
Encotyllabe antofagastensis
Encotyllabe pagrosomi MacCallum, 1917
Haemulon steindachneri and Orthopristis ruber, gills, Venezuela (Gulf of Cariaco) (Centeno et al. 2002; Cohen et al. 2013) .
Pomadasys macracanthus, pharyngeal plate, Mexico (Mazatlán) (Bravo-Hollis 1957). Yamaguti, 1934 Anisotremus surinamensis and Conodon nobilis, gills, Brazil (Rio de Janeiro) (NHR) (CHIOC-37947\ 37948).
Encotyllabe spari
Haemulon sciurus, gills, Brazil (Rio de Janeiro) Cohen et al. 2013) .
Orthopristis ruber, gills and pharyngeal plate, Brazil (Rio de Janeiro) (Luque et al. 1996a, b; Cohen et al. 2013) . (MacCallum, 1927) Anisotremus virginicus, body surface, Brazil (Rio de Janeiro) (NHR) (CHIOC-37946).
Neobenedenia melleni
Haemulon album, H. plumierii and H. sciurus, skin, head, eyes and body, Bahamas (Exuma cays) (Mueller et al. 1994 Haliotrema longiangusticirrus Zhukov, 1981 Haemulon striatum, gill lamellae, Cuba (Havana) (Zhukov 1981) .
Haliotrema sp.
Haemulon steindachneri, gills, Venezuela (Gulf of Cariaco) (Centeno et al. 2002) ; H. bonariense, H. chrysargyreum and H. boschmae, Venezuela (Gulf of Cariaco) (Centeno and Bashirullah 2003) .
Haliotrematoides brevispirocirrus (Zhukov, 1981) Haemulon striatum, gill lamellae, Cuba (Havana) (Zhukov 1981) .
Haliotrematoides striatohamatus (Zhukov, 1981) Haemulon aurolineatum, H. carbonarium, H. flavolineatum, H. melanurum, H. plumierii and H. sciurus, gills, Cuba (Havana) (Zhukov 1981) .
Haemulon aurolineatum, H. plumierii and H. sciurus, gills Mexico (Quintana Roo) (Mendoza-Franco et al. 2009 ). Cezar, Paschoal & Luque, 2012 Anisotremus surinamensis and A. virginicus, gills, Brazil (Rio de Janeiro) (Cezar et al. 2012; Cohen et al. 2013) . Luque, Takemoto & Amato, 1992 Haemulon steindachneri, gills, Brazil (Rio de Janeiro) (Luque et al. 1992; Luque et al. 1996a, b; Cohen et al. 2013 ). Caballero & Bravo-Hollis, 1961 Haemulon sexfasciatum, gills, Mexico (Gulf of California) (Caballero and Bravo-Hollis 1961) .
Mexicana anisotremum
Mexicana atlantica
Mexicana littoralis
Haemulon scudderii, gills, Mexico (Jalisco) (LamotheArgumedo et al. 1996) .
Mexicana sp.
Anisotremus scapularis, gills, Peru (Lima) (Iannacone and Alvariño 2012). Caballero & Bravo-Hollis, 1961 Microlepidotus inornatus, gills, Mexico (Sonora) (Caballero and Bravo-Hollis 1961) .
Pseudotetrancistrum skrjabini
Order Mazocraeidea Bychowsky, 1957 Family Diclidophoridae Cerfontaine, 1895
Choricotyle anisotremi Oliva, 1987 Anisotremus scapularis, gills, Chile (Antofagasta) (Oliva 1987; Cohen et al. 2013) and Peru (Lima) (Iannacone and Alvariño 2009 ). Hargis, 1955 Haemulon aurolineatum and Haemulon steindachneri, gills, Venezuela (Gulf of Cariaco) (Centeno and Bashirullah 2003) .
Choricotyle aspinachorda
Orthopristis chrysoptera, gills, United States of America (Florida) (Hargis 1955; Kingston et al. 1969) .
Orthopristis ruber, gills, Brazil (Rio de Janeiro) (Luque et al. 1993a; Luque et al. 1996a,b; Cohen et al. 2013) and Venezuela (Gulf of Cariaco and Margarita Island) (Bashirullah and Rado 1987; Cohen et al. 2013) . Luque, Amato & Takemoto, 1993 Orthopristis ruber, gills, Brazil (Rio de Janeiro) (Luque et al. 1993a; Luque et al. 1996a, b; Cohen et al. 2013) .
Choricotyle brasiliensis
Choricotyle cynoscioni (MacCallum, 1917) Orthopristis ruber, gills, Brazil (Rio de Janeiro) (Luque et al. 1993a; Luque et al. 1996a, b; Cohen et al. 2013) and Venezuela (Gulf of Cariaco and Margarita Island) (Bashirullah and Rado 1987; Cohen et al. 2013) .
Choricotyle hysteroncha (Fujii, 1944) Haemulon sciurus, gills, Brazil (Rio de Janeiro) Cohen et al. 2013) . Oliva, González, Ruz & Luque, 2009 Isacia conceptionis, gills, Chile (San Jorge Bay) (Oliva et al. 2009; Cohen et al. 2013) .
Choricotyle isaciensis
Choricotyle leonilavazquezae Lamothe-Argumedo, ArandaCruz & Pérez-Ponce de León, 1988 Microlepidotus brevipinnis, gills, Mexico (Bay of Chamela) (Lamothe-Argumedo et al. 1998; Pérez-Ponce de . Luque, Amato & Takemoto, 1993 Orthopristis ruber and Haemulon steindachneri, gills, Brazil (Rio de Janeiro) (Luque et al. 1993a; Luque et al. 1996a, b; Cohen et al. 2013) .
Choricotyle orthopristis
Choricotyle reynoldsi Frayne, 1943
Orthopristis ruber and Haemulon steindachneri, gills, Venezuela (Gulf of Cariaco and Margarita Island) (Bashirullah and Rado 1987; Cohen et al. 2013) . Oliva, González, Ruz & Luque, 2009 Anisotremus scapularis, gills, Chile (San Jorge Bay) (Oliva et al. 2009; Cohen et al. 2013 ). Caballero & Bravo-Hollis, 1962 Microlepidotus inornatus, gills, Mexico (Jalisco) (Caballero and Bravo-Hollis 1962a) . Raecke, 1945 Haemulon album, gills, Bermudas (undetermined locality) (Raecke 1945 ). Caballero & Bravo-Hollis, 1962 Isacia conceptionis, gills, Peru (Lima) (Tantaleán et al. 1985; Cohen et al. 2013) .
Choricotyle scapularis
Choricotyle sonorensis
Echinopelma bermudae
Pseudoeurysorchis travassosi
Microlepidotus inornatus, gills, Mexico (Sonora) (Caballero and Bravo-Hollis 1962b) .
Microlepidotus brevipinnis, gills, Mexico (Bay of Chamela) (Pérez-Ponce de .
Family Heteraxinidae Unnithan, 1957
Cynoscionicola intermedia Tantaleán, Escalante & Martinez, 1988 Xenistius peruanos, gills, Peru (Lima) (Tantaleán et al. 1988 ).
Xenistius sp.
Diplangus mexicanus.
DISCUSSION
Studies of parasites are important components of the global biodiversity and can help to understand the functioning of natural ecosystems and the interactions among animal populations (Poulin and Morand 2004) . In this checklist, a series of interactions and biological patterns in the parasites of haemulid fishes can be observed. With 97 species recorded, digeneans are the dominant group parasitizing these hosts, whereas Aponurus pyriformis showed the highest number of fish hosts (16). According to Luque et al. (1996a) this type of dominance can be associated with the feeding of grunts, where the most are opportunistically carnivorous, eating a wide variety of benthic invertebrates (crustaceans, polychaete worms, clams and echinoids) that can act as intermediate hosts in the life cycle of these digeneans (Konchina 1977; Estrada 1986; Almeida et al. 2005; Sanciangco et al. 2011 ).
In the current study, other species of parasites were detected in several haemulid hosts mainly the crustaceans of the genus Anilocra, Caligus and Colobomatus. According to Braga et al. (2009) studies with grunts demonstrate the advantages as more effective foraging and better vigilance against predators in the formation of mixed shoals or spatial overlap. The parasitic crustaceans have swimming skills and depending the degree of aggregation of the host population or community and biotic factors that are submitted, they can migrate to different hosts because these have a direct lifecycle (Byrnes 1987) . In the case of helminths, Marcogliese (2002) comments that most of these can be considered generalist due to adaptations to long food chains, the low densities of organisms distributed over larger spatial scales that are characteristic of open marine systems and life cycles consisting of larval stages of long duration in different intermediate and parathenic host. However, such properties are predicted to lead the homogenization of parasite communities among fish species.
It was observed that of 86 recorded localities, 75 (87%) are in the Neotropical region and only 11 (13%) in the Nearctic region. The majority of haemulid species are distributed throughout the American continent, but the populations of some host species are more commonly found in tropical areas (Nelson 2006) . The genus Haemulon exemplifies the theme above. The species of this genus comprises one of the most abundant reef fishes in the American continent (mainly in the Neotropical region), are numerically prevalent in shallow tropical reefs in the Caribbean and eastern Pacific (Lindeman and Toxey 2002; Ferreira et al. 2004) and it is the genus with highest record number of parasites. Thus, the tendency of the Neotropical region possesses more records of localities and parasites could be linked to the presence of Haemulon species in the Neotropics.
In the current study we listed 231 species of parasites, where 149 are recorded in the Atlantic Ocean, 70 in the Pacific and 12 in both. On the other hand in the host species 26 are reported in the Pacific Ocean, 21 in the Atlantic and one in both. Comparative studies among the two oceans were performed by Rodhe (1986), Poulin and Rohde (1997) , Luque and Oliva (1999) and Luque and Poulin (2008) , where these authors comment the higher values of parasite diversity in fishes from the Pacific Ocean than in those from the Atlantic or in both, suggesting an ecological time hypothesis might explain the difference (Rohde 1980; Luque and Poulin 2008) . However, in the present list haemulid species from the Atlantic Ocean possess higher number of parasite records than haemulid species from Pacific or in both. Nevertheless, this situation could be a reflection of the highest number of studies carried out with haemulids from the Atlantic Ocean, which could hidden the actual parasite diversity of haemulids when comparing records from the two oceans. More studies with host species that occurs in both oceans (e.g., Haemulon steindachneri) would contribute to elucidate this issue.
In the last 50 years the number of studies on parasites of haemulids have increased considerably, especially o Cestoda, Copepoda, Monogenea, Nematoda and ecological studies. It is also noteworthy that the number of indeterminate species has increased in the last 25 years. Does the number of species recorded for each taxonomic group reflect true biological patterns or continue neglected? This question would be clarified with more accurate taxonomic studies about parasites of haemulid fishes.
According to Luque and Poulin (2007) , the neotropics have one of major diversity of fish parasites (hotspots), but the majority of the haemulid species remains understudied and some do not have parasite records. Another problem is that some taxa of parasites need a taxonomic revision. Therefore, more studies of parasite species in haemulid fishes should be made, to aid in a better understanding of the dynamics of parasites in haemulids throughout the Americas, and to improve our knowledge of the roles played by parasites in their natural ecosystems (Marcogliese 2005) . Such studies would contribute to a better understanding of biodiversity in Nearctic and Neotropical regions, because the real diversity of parasite species is largely unknown.
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